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■MMi\  \TI<  i\S  <)]■   Col. OIKS   AM)    I    \v..M'.i   KID 
I.IC.llT 


That  tile  aostlictic  value  of  loloiir  i>  oeeup\  iiii;  more  largely 
tliiti  'ver  before  tlie  tniniN  of  various  classes  of  jKofile  can 
not  he  ),'aitisai(l.  Not  infreiiueiitly  nowadays  articles  arc 
published  ill  niaijaziiies  dealiriv,'  with  the  effect  of  colour  in 
some  one  of  it-,  difTerent  phases.  In  F-'raiue  reeeutlv  tests 
were  made  in  an  insane  asyhnn  as  to  the  effect  of  colour  upon 
the  inmates.  It  was  foinid  that  a  person  violently  insane 
was  iiinnediatelv  (jnieted  i)\-  heini;  taken  into  a  blue  or  violet 
mom.  i'.vperls  maintain  that  the  decorations  and  draperies 
of  livin:^  rooms  have  more  or  less  effect  upon  the  physical  and 
mental  health  of  the  occujjants.  Whatever  trutii  there  may 
be  in  these  statements,  they  at  least  show  that  the  thou'.,dits 
of  more  than  one  class  of  people  are  turned  in  the  direction  of 
emotional   colour  effects 

This  should  not  be  at  all  surpri>iii-  since  we  ktinw  that  the 
iiedonic  characters  of  the  colour  (pialities  are  widely  different. 
.Not  for  bulls  and  turkeys,  children  and  savajjes  onlv.  is  red 
the  most  e.xcitin.i,'  colour,  but  it  is  so  for  ,i,'rown  up  ami  liijjlilv 
t.iiiiMted  |)eople  also,  even  if  they  show  no  outward  si.,'iis  of  it. 
In  the  same  way  green  is  the  most  indifferent  and  blue  tiie 
cr>!de-,t  and  most  tran(|uili/inv;  eolour;  whilst  in  the  ])uri>le  and 
violet  the  coolin.i,'  and  (juietiiii,'  effect  of  the  blue  and  the  anim- 
.itiiii,'  effect  oi  the  red  combine  to  jjive  the  cliaracter  of  a  grave 
;iiid  sui)erior  thou.ijh  somewhat  uneasy  diijnitv.'  It  is  no 
iiKie  whim  then  that  makes  us  use  ,t;reen  lampshades  and  de- 
corations in  our  studies  where  we  wish  to  give  the  min<I  the 
1  ISC  and  rest  necessary  for  concentrated  work,  whilst  wt  pre- 
fer in  our  dinintj-rooms  red  wall  papers  on  account  of  the  ani- 
inatini;  and  api>etizin,<,'  effect  of  this  colour;  nor  is  it  merely 
Incidental  that  a  certain  reddish  purple  is  the  colour  of  royalty 
.111(1  violet  the  episcopal  colour.  .Tvsthetically  the  colours 
between  rerl  and  purple  arc  extremely  exclusive,  so  much  so 
that  almost  nothinij  will  harmonize  with  them  except  '^(M. 

'  Wuiidt,  fii'ji'iol't.jiml  P.iycli'>lt,y,i,  Fiftli  Kdition,  vol.  II.,  p.  323. 
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tlK->r  variahili.i..  arc  «""  ->  j'^^^'  ^'  ...upUte  but  in  .na..y 
usual  nonuuCaturj.  .  nj..  <;>  ^  -  -  ^  ^  ,l.,„.Uaur.  is  to<, 
cases  uhsolu.. Iv  .na,K  .  .  -  ,^,^^.  ^^.^.  ,,^^,.,  „„ 

simpK-.  f.,r  all  tlu  '1>-1>'-  >  ^^  ".rc.-n  LUu-.  hluish-«rcen. 
other  .U-si,naUnu   "">   ';  ^  ^^  ^  !;  ^,,  ,,  ,.,„„„era-  arc  al- 

eu..  ou  tlK.  •>''-''-;!;  ,X,k"  arc  incor,sistcnt  in  so 
„,„.l  ton  nu.mro-.      *-^-.^.^^„,,.i,,Uali:^l.t  impression. 

far  as  the  ••-^•'";  /  :7,  '^;;':  ;  ,ul  other  M"aHti-  of  U.e 
but  very  o  tvn  ..  .o    o         .^xt  ^^^^^^^^^^    ^^^  ^^ 

material.  Ih.s  v>  -^^  "^f''^'  ,^  ^  j^  scarcely  as  dark  as 
slate  of  a  hlaekh..anl     hU  k_       Ik^iu^  .^  ^^^^^^^_  ^^,  .^^  ^^  j, 

..„.  .nedhun^   '';^!r;;l^;f  hlacU  cloth,  hut  a  piece  of 
,s  paper  it  i^  )iny      "  „^.  j,m.„MtV   an.l 

silk  ..r  velvet  which  ^'»'^^;;\^\'  "  ^..  ^,,,,,  nuuerials  in 
li,ht  ..nalin  is  called  ^^^^^  ^  'l,,.  .u.ker  than 
-'-  to  he  tern..    ^-^;:^^  ,,,,;,„.  ..  applied  only 

r.r:v;irLrti;.stre,Uas^^^^^ 
r;::;;:":':-:-^^^^         ----- 

»"'  '""'''  ,      ,    ,  ,  erniui  scientists  once  advocale.l  the 

Cladstone  an.l  m.    <•  *  •'''^'''J^\  j^.^^  (^.^e.-ks  had  not 

UKorv  that  the  ancunt  lUl.re^s  -^^^        ,„  .,„  ^er- 

the  fullv  deveU.,>e.l  colour  sen.e    '"  \    ^P^;'     ,;^^^,„   f,o,n  the 

seeniini^  poverty  ot  Uk  1  -nik  an  . 

U.  cohuK  de.i.nati..ns.  ^"'"Vir  M;  to  i^-"''  '-  ^'- 
he  that  our  successors  wdl  not  '^'/^l^^^l^^^  ,„,,.  arrived 
colour  ternunolosv  of  our  '-" /  J  "^  J';,,,  ,,„  shoes  or 
at,  and  how  people  coul-l  >peak  ..I  ""^  \' '  '^J^  ^  ^,^j  ,,,,  ,„,„. 
ignore  the  diderencc  in  the  '>^^'^  ^ualU  ^ -<-  -  ^J^^  ^^^j,^, 
plexion  of  part  of  the  human  race  h  tl   of     1  ^^ 

JIhite.     Hut   these  arc  only  -nji;  "    ^    ^    ::;.,ulature  of 
amples  of  the  incotisi.tency  of  our  pn.uu 
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lii;lit  iiualiiiis.  Tin-  ^nalist  iiii-,t,ikf  iiLidi  i>  that  of  tnixiti); 
it|>  saturation,  jiittiiMtv  and  colmir mi  ilit\  '  Ma«tiita, 
rost-  ami  pitik  an-  n-^jank-d  as  (iilTrnnt  rolotir  <|ualitus  lli<ni;;Ii 
tiny  .in  only  iltlTiniit  tints  of  tin-  sanir  ruluur  a  imr|ilisli 
nil  Tluy  tlitTi-r,  apart  fnjui  slight  variation^  in  lolonr  tone 
wliiili  do  not  app«ar  in  tlnir  naini-.  only  in  -^.itnratiDn  and 
inttnsity.  In  a  similar  way  siarUt .  cardinal  and  iritnson  are 
to  be  rosjarded  as  shades  of  red  ratlur  thin  as  dilT»  nut  ipiali 
ties;  by  (riinson  is  snnutinies  meant  a  blood  \\i\.  -oiiutinies 
a  royal  jmrple  Cream  is  nally  a  very  lis'lit  tint  of  orani,'e. 
The  so-called  tertiary  colours  whieh  usually  j,'o  under  s|Hcial 
II. lines  siieli  as  olive,  russet .  pearl,  etc.  and  are  rej^'arded  as 
new  colours  resultim;  fnnn  the  mixlun'  of  the  siecHKlary 
colours,  are  in  reality  nothini;  but  ordinary  colour  (|ua!ities 
with  niluced  saturation;  lluis  if  a  i,'reeiiish  vellovv  is  mixed 
with  a  colourless  lii;!il  of  a  certain  low  intensity  the  resnlt  is 
olive  Similarly  if  tiie  saturation  of  oraiii,'e  lor  reddish 
orange  I  is  reduced  by  mixing'  witii  it  mudi  colourless  liyht 
of  the  same  intensity  russet  is  obtained.  As  Dr  Kir>clim.inii 
says:  All  tliese  obsolete  ideas  of  primary,  secondarv  ami  ter- 
tiary coltnirs  are  based  on  laws  about  colour  mixture  which 
were  once  aj)pn>ximately  correct,  when  the  decorative  art 
hill  at  its  di^po^il  only  a  few  mineral  colours  of  >;reit  puritv, 
but  which  are.  in  the  li^-ht  of  modern  colour  chemistry,  abso- 
lutely incorrect.  There  was  once  a  time  wlieii  the  painter 
could  say  that  a  pure  red  could  not  be  i;. lined  by  the  mixing 
of  pi;,'nH'nts;  there  was  then  no  liner  red  than  the  mineral 
vermilion  and  the  animal  colour  carmine,  or  the  sfdiied  laver 
of  the  rul)y  i;lass  coloured  with  cuj)rous  oxide  and  traces  of  a 
certain  gold  compound.  Ir.  our  day,  however,  the  most 
beautiful  and  sjjcctrally  the  purest  red  which  can  be  i)n)duced 
IS  the  mixture  of  two  n'lihiir  coloiirs,  an  oraii.;e  \cllow  and  a 
violetisIi-bhK 

For  some  particular  purpose  a  colour  is  given  a  certain 
1  !!iie ;  the  public  is  unable  to  distinguish  between  the  name  antl 

Kir-iclimanii,  f  ■')>"•././. <.„«. in./  I.-nntiii  AtMhili'V.  (L'liiv.  of  Toroiii'i  Stuilics, 
^ff.es.  vnl.  I,  p.  n^9. 1 
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,      ,  1  int»<l  thai  this  tiew 

*       "f-"'  '  "^  niilv  u  fivv  nanu>»  of  loUiurs  arc 

„;uiu-  impUi-  a  law  o. lour.     <  miN  .n»«  "••  , 

u,.^;u.al    ,o.n:.  hack        A  ^^^^^  ^^^^^^  ^^^^^^^  ^^, 

,j„e  n:.,v  U     •';     7'  ;'/       II  other  nanu.  of  colours  arc 
fcrrol  to  •>o!in.- ol)j<i '     "  "'"" 

dt-riviMi  from  naiiu  ^^   ,lurrv,  ^iraw- 

,,,;;;•    [L.^W     ,.„..,.  v.  now.    oUvc    n.ar.K,tt.    ap,.l.  .rcen. 
corn,   cafe  au  1  •"■    "'^•>"»- 

inauv... u,,,,rin:r..-.x.-Uuw, 

^riiial,  nioss  rose,  mo 

olllv  for  WotlKtr^    l\L>i,  , 

^,,  „;   .,.UI.  «..1.1  vellow,  sted1.hu.,  su-elurey,  re.       a.l. 
.OP    •    ,l\   ^inc  while.  pepUa    Spanish  tor  ..u^^H  of   .ol.l.. 
''Zu'l  pr,ru...  .,.us:  jasper,  en.eral.l.  saj.ph.re.  tur,u.^. 
,.;!,'.;.  ntUv,  nv.1 ..  Lite,  a/ure    la/ur     h.pis  Uuu....  pearl  ,re>  . 

I"'^""''"'  una  .Uskmm.urraeoua. 

„::;;j';.;;,:  ■:,;:„. ;;».,.:..« - ,..,.... - 

oral  irrev,    utnber.    ochre;  ., 

,i,,,     ,\,uillean   \VarhK-r>,   fawu.   ihis.  Uan.a.  tvory    l.la.k. 
;.;;;:;;;  ^^Uow.  roUin-^  e..  l.hu..  elepluun  .reen.  seal  hn.w^^ 

<lovc     siliiioil.   cliaiit'Hs; 

H  ^..^'    "'->     ^ '>..«..■   Hismarck    -orange  hrown. 

U-Ht.brkl.lue.,    Van  l.vck  brown.    Van    Dvck    r  .1. 
iwlanat  .re.l..  l.avvs  , rev,  1-avnes  , rev.  (.pheha.  Sappho. 

Victoria  sireeu; 

T.;^ar    Havana,   Siatn,    Palestine    ulnll    pink ^    Sautcrne. 
African  .reen.    "^>vetia.^Nl..enta.^_   ^^^^^^^   ^^^^^^^    ^,^^^^^^^_^ 


(b)  milions  or  t>ih> 
blue.  Chinese  white. 
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"''  ■     yiilow    itrfcn). 

MtiMtivilf  i>a«inri-rii!.    \;i|ilis    yillow,  \initi;iii    nd,    i'lris 
'r.tii.    Sulfi-rino.    MahKi   mIIow.    V.ilf; 

lotli,  oj  othtt  n,im,\  Cossiuk  M|:irk  ■, .  How  ;;ritii), 
iiiaiKlariti.  i'v'i|Ui'; 

ritll.  u]  miMilUiiiions   >.'/<»(.  V.   «lr.i;;iiii      IiI.mmI.  lamp  lilaik. 

I  i;rti-n,  kluiki  lirowii,  iiltramariiu.  iiaiikiui,  iitiilral  tint. 
IKriiiaiuiit  wliiti-,  niascot  ivt-ry  ilark  l)liu  i  (Fr.  mascotte — 
witrli  I , 

I  Jill,  .)/  ni\tliiili>,)tiiil  cliiiiiicUr^     Mar^  oiMiiL't     M  it     m  Ili.u 
I'yj^inalidti,     Ihlw. 

Tlii-  li-<t  i>  •«ulliii«  lUh  ixt«(i^i\i  lur  oiu  |»m|MiM'  Imt  t(  jn 
I>v  iin  nii'an^  cxliaii-~ii\i  iinr  i^  ilii,  \  .riiiv  i,f  i).,iii,  i,.  i  .ii,,,. 
liktly   to  fk'crcast. 

Tin-  riaMMi  wliv  up  id  this  liim-  ilun-  j,  u,,  nlialili'  soun-f 
1)1  infr)niialioii  on  n.lour  a>tliilic's  is  iliat  tin-  imiltitiidiiious 
possibilitiis  in  colour  cotnl>ination.s  liavi-  not  iKt-n  takt  n  into 
;nronnt.'  .IJstlKlii-al  laws  liavo  to  ln'  foinid  inipirii-aliy; 
niatliiinatioal  iKduction  is  onlv  conlitionallv  afiplicahK-  and 
fwn  tlifii  witliin  vitv  narrow  limits.  Invtstiijatioii  witii  tlu; 
purpose  of  ascertainini;  itnfMrically  astlutiial  laws  has  only 
IhlCmii,  anil  tlio  iiionnous  task  is  still  l)»forf  us.  Tin-  only 
ixpcrinKiital  works  (m  colour  comhinations  arc  tliosc  of 
Jonas  Cohn  and  Miss  Baker,  of  which  the  latter  seems  the  nu)re 
important  since  Colm  has  worked  with  too  small  a  nnmlur  of 
qualities  and  apparently  relied  with  rei,Mrd  to  complcinentar- 
i-iii  -imply  on  cimventionai  statements.  Both  worked 
<<i\  binary  cominnations;  .Miss  Baker's  work  refers  to  the 
colours  in  full  saturation  only  and  thus  treats  of  a  side  of  the 
(|uestion  which,  thou«li  fundamental,  is  not  of  cfrcat  import- 
ance with  reijard  to  practical  application;  for  it  is  scarcely 
ever  t)inary  comliinations  of  hi.tfhly  saturated  colours  which 
we  use  for  arcliitecturc,  decoration  or  dress.  The  colours 
used  for  the  purposes  thus  stated  are  mostly  the  so-called 
broken   colours   with  here  and  there  an  interspersion  of  a 

'  Kirsclimann,   Cimcrplinm  and  Latra    in    Aetlhftir.i  (I'niv.    of    Toronto 
Sriidies.  Psych.  Series,     vol.  I,  p.  200). 
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saturate!    o.l.mr.     The    so-callcl    broken    cc.lours.    lu.wivtr 
■nv  .lothini;  cKc  than  colour,  in  .lin.inishcl  saturation  an.l 
.nUKtiuK-s  iHTl.aps  with  c-han,v<l  li,hl  inten<itv.       In  other 
wnnls,  for  prarliral   purposes  vvc  s.l.l.nn   have-   to  .leal  with 
fullv  saturated  lol.mr-.   t.ut   usuallv   wiili  sha.K-s  an.l   tints, 
rurther    not  onlv  'he  <iuaHties  of  the  chromatic  series  are 
use.l  for  aesthetic  purposc-s  hut  also  colourless  li-ht  in  Us  many 
variations  of  intensitv.      It  is  just  the  cinl.inations  of  colour- 
less li.'ht  on  the  one  si.le  ar.l  the  colour^  in   their  .hlTereiit 
satura^tion-.lcKrees  .,11  the  other  which  we  have  made  the  sub- 
ject of  an  invcstii^ation,  the  results  of  which  are  unlohlec    in 
the  foll.nvin-.'  pa-es.     The^c  cx,,erimeiits  were  carne.l  on  .lur- 
hv  the  academic  terms  „f  i.>o..  1902  and  i.,o;,  in  the  psvclio- 
l.,^4ical  laboratorv  of    .he   Iniversiiy   of   Toronto   under   the 
<lirection   of    Professor    Kirschmaim. 

The    Prani;   colours   in    full   satiirati..ii    which    Miss    Haker 
use<l  and  also  the  secoii-l  shades  and  sec.iud  lints  ol  the  same, 
were' employed  in  these  experiments.     The  room  and  appar- 
atus were  the  same  as  ^'-ose  i.se.l  by  Mi-  Baker  an.l  .lescribed 
in   her   first    article.'       As  representatives  ol    the   achromatic 
H.d.t  the  five  tcrcvs  of  the  I'rau-  slan.lanl  colour  papers  and 
the    white    an.l    black     of    the    Milton    Hra.lley   e.lucational 
papers  were  use.l.      .    >y  thus  forme.l  a  series  oi   seven  in- 
tensities   ..f    uncol.mre.l    li^.'ht,     Infortunatelv    we    can    not 
diim   that   the  intervals  iKlwecn   them   are  of  cpial   value. 
The  .listance  between  the  .larkest  I'ran-  ;4rey  an.l  the  Milton 
Bradlev  black  seems  to  be  i;reater  than  that    between   that 
Srey  and  the  next  bri-hter  one,  th<.ui;h  this  discrepancy  is 
somewhat  miti-ate.l  bv  the  .larker  back-roun.l  of  black  velvet 
which  made  the  black  paper  appear  only  as  a  .lark  -rev.     .\ 
similar  discrepance  is  f..und  at  the  other  eii.l  of  the  series,  the 
interval  between  the  white  and  lightest  i^rey  appearniR  to  be 
greater  than  that  between  the  sireys  themselves. 

Our  method  was  the  same  as  that  of  Miss  Baker,  the  so-calle.l 
"moth.y!  -f  ^.  i.di-n  in  M-ri.iI  o.mparis.m.'     When  the  coUmrs 


1  I'nU'.  r-uv  "1 


ch,  Serii-s,  vol.  I.  pp.  205  etc. 
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of  Itil!  saturation  wen  usc<l.  two  variations  of  tlu'  niotl.o.l  were 
employed;  at  one  time  tlie  twenty  four  ooUnirs  were  constant 
(i.e.,  remained  -m  the  tal)le)  and  ilie  j^^reys  varieil,  and  at 
another  the  jjreys  were  constant  an<l  the  colours  varied.  In 
tlie  one  case  the  observer  had  tlie  choice  amotii;  twenty-four 
and  in  the  other  case  anions  seven  comlnnations;  with  the 
tints  an<l  shades,  however,  no  such  chance  was  given,  the 
clKjice  always  Iieini,'  from  the  iwentv  four. 

All  observations  were  made  in  the  early  iiours  of  the  after- 
noon, in  a  lar.ue  room  itlie  old  I-thnolo-ical  museum  •  whicii 
is  lighted  by  a  skylight  almost  the  size  of  the  whole  ceilinjr, 
and  is  thus  i)rf)vided  with  most  favourable  illumination. 
Tliere  were  twelve  observers,  but  in  the  following  record  only 
the  results  from  eight  of  them  are  given;  tliisi-,  liow(  ver,  coin- 
j)lcted   the   fcjllowing  series   twice: - 

1st.  A  comparison  of  the  combinations  of  fullv  ^.itniiii-d 
colours    and    grevs — 
(/)  Greys   constant, 
/')  Colours  constant. 

2nd.  A  cr)niparison  of  combinations  of  tiiiis  and  greys- 
tints    always    constant. 

,?r<l.  A  comparison  of  coniliin:iiii.n.  ,,|"  -!.,,!,.,  .nid  .-u\,— 
shades  always  constant 

Duplication  was  necessary  in  order  to  secure  some  criterion 
for  the  consistency  of  the  observers'  judgments. 

The  fully-saturated  colours  were  designated  bv  the  num- 
bers one  to  twenty-four  as  in  Miss  ^{aker's  article.'  In  the 
case  of  tints  the  numbers  had  the  index  t,  in  tlie  ca>e  of  shades 
the  index  s.  Thus  7  means  yellow  orange  in  the  fully-satur- 
ated colours,  7t  means  tlie  second  (according  to  I'rangi  tint 
of  this  colour,  and  7s  similarly  the  second  shade.  Tlie'^mem- 
bcrs  of  the  achromatic  series  were  designated  bv  the  numbers 
one  to  .seven,  black  being  one  and  white  seven.  The  intensi- 
ties of  the  dilTerent  greys,  according  i,,  photometrical  measure- 
ments reported  elsewhere  in  this  iiniiib.T  bv  ^b  ^tuith.-  are 
as  follows: — 

I  Univ.  of  Toronto  Studies,  Psych.  Series,  I,  221. 
-  I'ifri,  p    jt) 
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If. 
A.iiT-l    ii!' 


MllUiIl    hl.i.i;.  >    -     hl:''l 

I'r.iiiK''*  'liirl^'''  C'  ^ 
I'riiiiy's  (lark  >;rr\ 
I'rani^'s  «i.  v 

I'raiiK'-  'ijjht.r  «rc  v 
Miltim  Hi-.i^ky'-s  Wli-.'. 


ni-irnitiiitinn 
h,. 

4.J(il 
4   9*1 

I  -     .'OJ 


I„  ,11  th..  f„ll.,wiu^'  tal.k-  Ihf  hr-i  vcrlicMl  o.lun.n  :;iv.  ih.- 
,u„nl„.rs  ..1  ll.c  ool..ur>  uitl.hi  the-  numifol.lm-.s  ..1  tu.nty- 
four.  H.ch  of  tlK-  >.n.>  of  achromatic-  li.ht  is  represent c.  I, y 
a  vertical  iKirtitioi,  cunM>ri-"'S  three  eohmnt^  Ihe  frst 
,,„Uains  th..-  n-..nl,er  ..f  eases  in  uhieh  th.t  e...nh.nat,on  ..f 
the  colour  an.l  the  a.hron.atie  sensation  ^  ^f^'"^"^^ 
,.K.,.ant.  the  S.C  -n  1  :;iv.,  the  ninnher  ot  e;.s.~  for  the  sc^e.ttot 
a,  most  pleasant,  and  th.  la  tcUuM,,"- ' -'.K.^ant 

''rabies  I.  II,  and  11  Uvhi.  !■";;''' V''r  l!' 

the  comhination.  of  ,reys  vvun  i.e  .....^  -  '"11  s.tnra  ....  , 
with  tints  an.l  with  sh  wles:  the  col.mrs  wen-  -.iways  oms  ant. 
In  Ta1>U.   IV  the  seven  ,rey.  we,e  ■  the  eolonrs 

ehan^e.1;  this  n.eessitate.l  a  select...;  ..u:  ...  even  .nstc..d 
of  twentv-fonr.  a,.<l  tlu.s  the  resnlts  ca-,.-,  oe  d.real> 
eo.npared  with  the  results  oi  lints  and  sha.l-  ;   llv  sni.e- 

never  ...ore  than  o..e  .[..alilv  was  exposed  to  i  .e  vkw  ol  llie 
oh.crver  at  .me  tin.e.  ■••i.iallv,  in  TaV.le  V.  the  results  of 
Tdiles  I  and   W    are  conihiued. 

^i,u-e  tables  cntainiuK'  so  ...any  .m.nhers  a.e  ..ot  wry 
n.'rspicnous  a.i.l  cannot  ^ive  at  a  glance  a..y  ade.,uate  c.m- 
Ivptio..  of  the  res..ll  ..f  our  w<.rk.  it  was  thought  adv.sab  e  to 
illustrate  bv  curves  which  are  .nore  easily  surveye.l.  I  ates 
I  to  I\  are  i.iten.le.l  to  fulfil  this  re<iuiren.ent.  Ivach  ot  the 
Plates'l  to  VII  ,raphieallv  represc.ts  the  results  for  one  of  the 
dem-es  of  inlcsities  of  the  achro.natic  li.^d.t,  the  lower  l.«ure 
ahvavs  refers  to  shades,  the  .ni.hlle  one  t<i  the  colours,  and  the 
uppLT  t.,  the  tints.  There  are  in  each  f..,'ure  two  curves,  the 
upper  o,.e  representin,  the  •pleasant.-  the  ower  o.te  the 
••uLt  pleasant"  judKMuents.     On  the  abscissa  h.,e  are  repre- 
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scntL-d  ila-  twenty-four  ciualitio.  and  tlio  loiii,'ili  ..f  il,,   ..nli,,- 
ates  c•orresp<)Il(l^  to  Ha.  iminlHT  of  iiid^uiciits. 

In    I'latf    1    till-  combinations   with   hlack    an-   rtprcsintwl 
I  wo  maxima  in  tlic  •'pleasant  ■  as  will  as  in  the  "most  pleasant" 
curves  are  very  conspicuous,  the  oul-  is  in  red  ^  No.  21  and  the 
other  in  blue   ■  Xo.    ,7);  these  appear  more  decided,  i.e.,   the 
curxes  .,re  more  pointed  an.i  hi-her  in  shades  than  in  colours 
..n<l  nuieh  more  so  than  in  tints.     It  mav  he  noticed  also  that 
the  maxima  of  the  -most  pleasant.'  here  as  throughout  the 
uliole  series  o!  curves,  are  hi-hest  in  the  shades  and  iowi-st  in 
llie  inits,  luu  Jiat  if  the  area  ..f  the  curve  is  considered  a  .!il- 
lerent  result  is  i;iven.     iThe  numerical  value  of  these  areas  is 
nrhcate.l  !,y  the  sums  ijiven  at  the  foot  of  the  vertical  columns 
in  our  tables.)     The  area  of  the  "pleasant -  curve  is  greater 
I'.r  the  lull  colours  than  for  shades  and  still  ^vater  for  lints 
It   may  be  mentioned   here  tiiat   the  "ple:..sanl  '  and  "m..st 
pleasant    curves  sometimes  meet  bm  never  intersect,  the  hi<di- 
est  ordinate  always  denotin-  the  pleasant.     The  rest  of  U.e 
curves  show  a   very   similar  Inhnviour:  the   two  maxima  at 
two  or  three  and  at  seventeen,  eighteen  anrl  nineteen  are  vis- 
ible m  all  the  curves;  tiiis  indicates  that  at  least  for  the  colours 
Used  ni  ilus  experiment  there  is  a  maximum  of  pleasantness 
ni   coininnatior.s   with   -rev   for   red   and    !,lue.     The   blue   in 
question  IS  by  r.o  ineaiis  complementarv  to  the  red       It  nnv 
l)e  interesting  to  note  the  fact  that  blue  and  red  were  lound 
to  be  complementary  in  a  case  of  monocular  clour  blind-iess 
described  by  Kirschmann',  and  that  Dr.  f.ane-'  showed   tint 
the  most  tavourable  condition  with  re-ard  to  the  space  thres- 
li'>l.I<xis;s„nt  between  complenientaries  but  in-tween  red  and 
blue 

The  .,uestion  may  be  aske.l.  what  is  the  cause  of  the  decided 
advanta.i,a-  which  the  re.I  and  blue  have.^  It  mi.^d.t  be  said 
that  tins  IS  a  peculiar  property  of  the  I'ranij  colours,  that  the 
-1.  blue  an.i  violet  are  especially  saturateil  or  especiallv 
"nld.     But  a  close  examination  of  the  colours  with  regard  to 

1  rhilosi.pii.  Slu.Iien,  vol,  VIH,  pp.  19S  elc.  "  

»  fmversity  of  Toronto  Studies,  Psycliol.  Series,  v.l.  I,  p   S; 
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no  .lir.ft  coniKclion  visible  httwccn  tliosc  two  maxima  and 
the  points  ..f  tliL-  colour  circle  ^  I'ran-s  colours  m)  arran-cd) 
wliieh    show    cliaraeuri^tic    behaviour    with    re-ar-l    to    com- 
plementariMn'.      <  )u    the  other   hand   it    i>  very  remarkable 
that  the  maximal  points  of  pleasantnes-,  in  conilpiiiations  with 
^Tey  corre^iond  more  or  Us.  accurately  with  the  mininuim 
puuits  in   Miss  Baker's  combination   curve.      There  the  yel- 
lows and  vellow  i;reens  are  chosen  most  fre(iuently  in  co.nbina- 
tion  with  iither  colours  and  our  roults  show   that  they  are 
chosen  less  frequently   with  srey   (uueolouredr   li-lit.     Thus 
it  seems    to    be  estabHshe<l  that  Ibc  <;»<m/'  r  ///.'  f>i<ssihtltty  jor 
a  cnliiin  colour  to  f^U'isr  ui  mmhithition  uilh  other  colours,  the 
leas  likilv  is  it  to  plmsr  in  coml>iii<itioii  -uilh  ;/><  v. 

A  ratiier  unexjHCted  but   none   the  less  welco:ne  outcome 
of  our  results  is  that  we  are  now  able  to  trace  the  ori-in  of 
tlie  often  repeated  and  never  experimentally  confirmed  belief 
that  there  i->  in  some   persons,  or  in  all.  a  certain  aversion  to 
yellow.      Reichenbach    held    tli.it    Midi    aversion    was    found 
chiellv  in  persons  sensitive  to  the  oil."     Miss  Haker  in  dis- 
cussiui;  the  .|ueslion  seem,  to  attribute  this  aversion,  if  exist- 
ini;    at"  all.    to    llie    ".issociative    factor."     There   can    be   no 
dmiiit     that     this    factor,    the    aversion    to    certain    objects 
which  are  vellow,  may  play  a  prominent  role  but  does  not  olTer 
tlie  sohitioii.     Vellow  w.i^  in   Miss    Maker's   trials  the   colour 
most   ire'iuenllv  chosen;  in  our  results  yellow  and  jjreen  are 
plainlv  in  the  nnnimum.     What  does  this  indicate?      Perhaps 
yellow  and   Kieeii   are   ])referable  in   conil)iiiat ion   willi   otlur 
colours  because   they   arc   the  most   indilTerent.  emotionally, 
thus  furnisliin:^  in  such  combination  a  considerable  contrast 
with  rei;ard  to  the  hedonie  tone.     This  same  ipiality  of  com- 
parative iiKlilYerencc   makes   them  least   apt   when   combined 
with  indilTerent  srcy  because  there  is  not  enou-li  variety  in 
the  hcdonic  tone.     If  we  consider  now  the  srcys  and  those 
broken  c<ilours  which  approach  jjrcy.  and  are  so  largely  used 
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for  clotliinK  and  furiiitiiu',  we  can  undtrstaml  how  pi-ople  can 
conic  to  till-  conclusion  tliat  yellow  is  lo  a  greater  or  It-ss  extent 
unplcasing;  it  Jofs  not  suit  the  .jny  mid  nrcyi.sh  lints  oj  our  sur- 
roundings as  well  us  rtd  or  hhu:  I-or  sonic  anicjunt  of  con- 
trast seems  to  he  requisite  for  the  production  of  a  high  lesthelic 
effect,  be  it  the  contrast  of  culcnir  (lualitics,  of  saturation,  of 
intensities,  or  of  the  liedonic  tones. 

Of  the  two  minima  which  our  curves  ■.how,  the  one  in  the 
yellow  and  ^,'reeti  is  more  decided  and  more  definitely  placed 
than  that  in  the  purple.  The  .lepressionof  the  •pleasaiif' curve 
throii.!,diout  is  far  (ieei>er  in  the  yellow-«reen  than  in  the  pur- 
ple; and  in  comi)arin,t(  the  curves  it  will  he  casilv  noticed  that 
the  ;;ap  coverinsr  the  middle  of  the  spectrum  is' widest  in  the 
curves  for  shades  and  narrowest  in  those  for  tints.  It  mav 
also  he  ohscrved  that  in  coml)ination  with  hlack  and  t!ie 
darker  ^reys  the  ina.ximum  in  red  lia.s  a  slight  :idvanta,i;e  over 
tiiat  in  blue,  whilst  in  the  combination  with  the  liijliter  icreys 
and  white -especially  for  the  tints -the  maximum  in  blue 
has  the  superioritv. 

It  is  (juite  characteristic  that  thou^dl  the  maxima  are  not 
considerably  higher  in  tints  tiiaii  in  shades,  yet  the  forms  of 
the  curves  show  marked  differences.  The  rising  of  the  curves 
near  the  maximal  points  is  steeper  and  more  abrupt  for  the 
shades;  whilst  the  colours  and  still  more  the  tints,  especially 
for  the  maximum  at  red,  show  a  certain  rounding  off.  This 
is  visible  in  all  curves,  hut  the  higher  the  intensities  of  the 
Rreys  the  less  marked  this  difference  becomes.  The  minima 
of  the  curves  are  not  quite  as  uniform  as  the  maxima  though 
they  are  always  to  be  found  in  the  yellow,  green  and  [)urp!e; 
with  the  increase  of  the  intensity  of  the  grev  the  minimum' 
regions  seem  to  broaden  somewhat  and  also  to  shift  toward 
the  right,  i.e..  from  the  yellow  to  the  green. 

In  regard  to  the  area  which  the  curves  enclose  and  which 
is  an  exact  measure  of  the  capacity  for  harmony  of  the  grey 
in  question,  we  may  refer  back  again  to  our  tables.  The  num- 
bers at  the  bottom  of  the  columns  are  representative  of  these 
areas  and  the  number  designated  "Gr.  T."  gives  always  the 
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ura.i.l  total  lor  Ww  wliok-  tahU^.  I'roni  tla-^i'  nuinlK-rs  vvi-  si-c 
plainly  that  for  tlu-  -^lia.ks  as  well  as  for  the-  colours  and  tlie 
tints  tlurc-  is  a  n.arkid  growth  in  the  capacity  for  liamiony 
witli  the  increase  of  intensity,  i.e.,  the  totals  always  pro-ress 
from  l)laek  to  while.  T!ir<.ui,'hout  the  whole  of  tiie  tables  we 
see  that  combinations  with  l.rii;hter  .i;revs  and  white  are 
more  favoured  than  those  with  the  darker  ;^rey  and  black. 
I-r..m  the  munhers  represeiuin«  the  ^rand  totals  we  sec  aijaui 
that  the  combinations  of  'ATvys  with  tint-^  have  an  a'lvanta-c 
over  tho-e  with  lull  siluration  m^.'  i'"..-  over  those  with 
sIkkU-s. 

The  total  number  of  •pleasant-deciMuiis-  is  ii.s<>  for  tlie 
sh.Kk-.  I  v\^  for  the  colours,  and  ir.g.s  for  tints;  the  correspond- 
in.;  number,  for  the  •  most  pleasant  decision"  are  jio  for 
shades,  .-,^  for  colours,  and  240  for  tints.  The  tables  ^ive 
also  in  the  last  division  the  totals  for  the  col(,ur-<iualities;  the 
curves  show  thron-liout  sucii  uniform  feature-^  thai  these 
mimbers  can  onlv  indicate  on  an  enlarged  scale  what  each 
curve  shows  for  it-elf.  vi/..  the  superiority  of  the  red  and  blue 
and  the  inferioritv  of  the  vellow  an.l  purple.  Conse(iuently 
the  totality  curves  i;iven  in  I'l.ile,  \11I  and  IX  are  very  sun- 
ilar  to  the  curves  in  the  other  jjlate-. 

.\-,  we  have  stated  above,  the  experiments  with  the  colours 
of  full  saturation  were  carried  on  in  two  ways;  in  the  one  case 
the  colours  were  varied  and  in  the  other  the  i^reys.     Since  wc 
have  here  a  selection  from  twenty-four  on  the  one  hand  and 
onlv  siven  on  the  other,  the  two  sets  cannot  well  be  compared. 
■1- able  1\"  i;ives  the  results  of  the  experiments  where  the  ^'revs 
were  constant,  and  in  Tabic  V  the  total  for  the  colours  in  lull 
saturation  is  .^iveu,  conlirmin.u;  the  results  of  Table  I  witn  re- 
jjard   to  the  colours  but   not  alto-ether  with  regard  to  the 
-rreys    for  the  minimum  of  pleasantness  seems  to  lie  with  the 
mc'lium   srevs  an<l    not   with   the  black.     Corresponding  to 
Table  \'  weliave  <lrawn  tlie  curves  in   Plates  X  and  XI.  of 
wliich  the  former  refers  to  the    ■pleasant"  and  the  latter  to 
the    'most  pleasant-  combinations.     In  order  to  gain  space 
we  let  the  areas  of  the  curves  overlap  to  some  extent ;  to  facilit- 

[96] 


i 


ChOWX:    CoMniNATIoNS   OF   CoMiIRS 


I  ^ 


n 


ate  the  undcrstaiulinj,'  of  the  curves  the  designations  Black, 
t'.rey  I,  Crey  II,  etc.  are  attached  not  only  to  the  curves  hut 
also  to  the  places  of  their  resjuctive  abscissa  lines.  These 
curves  ajjain  show  plainly  tlie  maxima  for  the  colours  two  and 
seventeen  and  ei.i,diteen,  a  .i,'reat  mininmm  for  the  yellow-greens 
and  a  somewhat  smaller  depressi(jn  for  the  violet  purple.  The 
greatest  area  is  to  he  found  in  the  white  and  tiie  smallest  in  tiie 
mcdiutn  j;rev. 

S II  mm  my 
I.   In  coml)inati(>ns  of  a  coloured  and  an  uncolf)ured  sur- 
face, of    etiual    shajK'    and    size,   tiie    more    emotional 
colours,  i.e.,  the  so-called  warm  and  cold  colours  have 
a'sllielically  a  decided    advantage.       The  best  :esthetic 
efToct  is  obtained  with  red  and  with  blue, 
n.   Tmts   seem    to   harmonize    more   easily    with    colourless 
lisht    than   colours   in   full   saturation,   and   these   more 
easily  than  shades.      .Nevertheless,  the  elTect  of  greatest 
pleasantness  is  mostly  obtained  witii  full  colours  and 
shades.      (See  "most  j)Ieasant"  curves.  I 
ni    The    emotionally    indilTereiit    colours,    yellow,    vellow- 
.green  and  green,  and  to  a  lesser  degree  violet  and  purple 
also,  furnish  with  uncoloured  light  indifferent  or  even 
unpleasant    combinations;    and    the    more    so,    the  less 
light  intensity  the  components  show. 
I\'.  Tlie  much  discussed   but    experimentally  never  verified 
assumption  of  the  aversion  to  yellow  probably  has  its 
foundation  m  the  fact  that  yellow  doi^  lu.t   Inr.. ionize 
easily   with  colourless  light. 
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